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Lee F. Arnold, General Counsel
Office of Congressman Tom Feeney
Presentation before Florida House of Representatives
Spaceport and Technology Committee
Tuesday, March 7, 2006

Obligatory Disclaimers

The following reflects the personal views of Mr. Arnold and does not necessarily
reflect the views of Congressman Feeney.

To continue the conversation, please feel free to contact Mr. Arnold at any time
for any reason. My direct dial number is 202-226-2773 and my email is
L.Arnold@mail.house.gov

Dynamic Change in Space Industry

Six years, Florida’s space industry rested on two assumptions:

e The Space Shuttle would regularly fly for 20+ years, thereby providing
a steady stream of work for engineers, technicians, and suppliers.

e The telecommunications boom and attendant constellations of
satellites would fuel robust launch rates.

The Columbia Accident in February 2003, bursting of the telecommnications
bubble, and development of competing technologies (e.g. fiber cable vs.
communications satellite) undercut these assumptions.

Lessons Learned — The space industry and Florida’s role in that business will
substantially change.

Florida officials must firmly face these challenges rather than cling to past
dreams and visions.

In 2005, a number of Florida leaders such as Governor Bush, Lieutenant
Governor-Jennings, Chairman Allen, the members of the Governor's Commission
on the Future of Space and Aeronautics in Florida, and other members of the
aerospace community stepped up to this test. From my Washington perspective,
the progress made in one year has been heartening.
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Current Situation - Change and Opportunity

Human spaceflight represents the largest part of Space Coast operations. In
response to the Columbia accident, the President proposed and Congress
endorsed (by large bipartisan majorities) the Vision for Space Exploration.

Under Mike Griffin’s leadership (and Griffin will be visiting Tallahassee next
week), NASA is implementing the Vision for Space Exploration and transitioning
from Shuttle operations (low earth orbit) to a post-Shuttle environment
(exploration of the Moon, Mars, and beyond).

Shuttle labor-intensive operations will cease in 2010

Post-Shuttle human spaceflight will use a crew vehicle (Crew
Exploration Vehicle or CEV) and launch system that CEV) launch
operations will require smaller workforce.

In 2006, Griffin will focus on how to transition these programs in order
to avoid the disruption occurring in the 1970’s Apollo-Shuttle transition
while retaining America’s spacefaring knowledge base.

Assuming regular Shuttle operations resume, NASA and NASA
contractor workforces will hold steady and possibly increase through
2010 as Shuttles fly and facilities constructed and workforces
assembled for post-Shuttle spaceflight. That scenario changes after
the Shuttle is retired.

Locating CEV final assembly and checkout work at the Kennedy Space
Center (KSC) would partially offset job losses. Two teams are
competing for CEV work and NASA will select a winner this summer.
Lockheed Martin has agreed to locate this work at KSC. Northrop
Grumman/Boeing has not yet announced its plans.

NASA will strive to use commercial entities to fly cargo and crew to the
International Space Station after Shuttle retirement (a program known
as Commercial Orbital Transportation Services or COTS). The
pertinent question is whether these entities will become viable or
whether NASA will have to ultimately provide these services.

If viable entities emerge (essentially a space logistics business), they
could provide additional Space Coast operations. But Florida must
provide a favorable environment for these entities.
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Launch and payload processing for government, defense, and commercial uses
(traditional Space Coast activities) are mature and offer limited growth
 opportunities.

e Sharply contrasts with the false promise of high launch rates that have
been a staple of space industry lore since the 1960's (the Saturn,
Titan, and Shuttle programs all at one time envisioned robust
operations of 10-25 flights per year). These forecast rates have never
been achieved.

e Future launch and payload processing operations will focus on
wringing efficiencies from operations (i.e. reducing standing
workforces).

Growth and economic value in space increasingly comes from applications of
space-based resources (value-added) such as navigation, earth-observation,
direct broadcast, and communications along with the design and construction of
space-based hardware. That development will be on display next month at the
National Space Symposium in Colorado Springs, Colorado. Florida has
enterprises successfully competing in this arena (e.g. Harris, Honeywell) but their
activities are overshadowed by Space Coast launch operations.

Space tourism (also known as self-loading carbon payloads) is a promising but
unproven industry that hasn't started operations.

Several interesting and innovative space entrepreneurs exist (many of which will
be competing for a share of NASA’'s COTS program). COTS will help separate
those with promise from those offering Blue Sky.

In evaluating new ventures, some prudence is advised. Spaceflight is a difficult
enterprise. As Mike Griffin noted in 2003:

...despite the passage of sixty years since the invention of the first
vehicles capable of reaching space, the task of reaching Low Earth Orbit -
- reliably, routinely, and cost-effectively -- continues to elude us...

The task is difficult. To reach Low Earth Orbit, we must package the
energy required for an intercontinental aircraft flight in a container with the
volumetric efficiency of an eggshell, yet which is tough enough to
withstand high inertial, thermal, and aerodynamic loads.

The stored energy must be expended within a few minutes, and prevented

from being expended in a few seconds. Each launch of an expendable
vehicle is its maiden flight, an event performed under only the most
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carefully controlled and limited conditions in aeronautics, yet which in
astronautics must be a maximum-performance event.

A reusable vehicle must survive a return through an atmospheric flight
regime so rigorous it cannot be simulated in even the highest performance
wind tunnels; such a vehicle can be fully tested only by flying it “for real”.

Economic Development Efforts

Economic development efforts involve more than waiting for the phone to ring.
They require ongoing engagement with the industry and matching Florida assets
with changing industry needs -- principles of marketing 101 and economic
development 101. One must determine an enterprise’s needs and propose
innovative solutions (e.g. incentives, facilities, training, regulatory) to fit that
situation.

In regards to economic development efforts, the space industry does not possess
unique characteristics that significantly distinguish it from other industries. And it
belongs in an aerospace category. The same principles apply especially having
thorough knowledge about the industry and intelligence regarding other state's
economic development efforts.

Thus, Florida's aerospace economic development efforts are probably more
effectively housed in a single entity possessing substantial economic
development expertise.

Florida Space-Related Governmental and Educational Entities

The numerous entities have confusing or overlapping jurisdictions, missions, and
responsibilities. Substantial clarification must occur just like that undergone by
NASA after the Columbia accident.

Regardless of how the organizational chart is eventually drawn, strong leadership
is needed.

The Governor and Legislature needs to conduct rigorous oversight of these
entities. In evaluating performance, don't focus on activity. Focus on tangible
results along with the reputation of these entities within the national space
community.

Education
Quality research universities provide a focal point for developing pockets of high

technology innovation. California, Maryland, Colorado, and Texas provide
examples of how to develop and maintain these focal points.
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Information Provided by:
Dr. Ben Goldberg, Pratt Whitney

1 appreciate the opportunity to provide input for your consideration,
and apologize for not being able to be there in person. My input today
is divided into four areas:

1) The Pratt & Whitney Weekly Reader Insert Education Outreach
activity - and associated augmentation potentials

Pratt & Whitney Rocketdyne has developed an education outreach activity that inspires
youth toward careers in science and math. It has a specific focus for young ladies. The
activity is partially funded by NASA under contract for an engine that supports the
Vision for Space Exploration. The activity targets 4th graders. The NASA contract only
funds development of the content (<$8,000) for what has developed into a four page
insert for Weekly Reader magazine. We anticipate this will be a school year quarterly
release (no summer issue) for multiple years - so three times per year in October, January
and April. NASA funding is being used to develop the content for the first 3 Weekly
Reader Supplements (2005/2006 school year) and associated Teacher's Guides and a
Website (funding provides for a high school intern - which is consistent with our "by
students - for students” approach).

P&WR funding is being used to pay for distribution of the first two Supplements - one
for October 2005, one for January 2006 - we do not, as yet, have funding secured for the
third Supplement. We are partnered with the Florida Space Research Institute as the host
the of Website. We are also looking to partner with AIAA as part of this outreach
activity, to have local members assist in teaching on the days the magazine is released -
the exact scope is not finalized but is in work.

Total distribution for each Supplement is a nationwide audience of ~580,000 4th graders,
in about 21,000 classrooms. One of the features of each Supplement is that a 4th, 5th or
6th grader will interview a Space figure of their choosing. Other features include articles,
a timeline and games (science / space related). The inaugural issue request from our
student was Sally Ride and we had a fifth grader do that interview. For the second issue
we had 2 7% grade student interview a designer of the Shuttle’s Main Engines.

Preposed for vour consideration: Florida could partner with P&W, NASA and FSRI
for the April insert. This partnership could have two substantive components:

2) FSRI coordination of industry and teacher resources throughout the state,
using the already available networks, to participate in the schools where
the insert is distributed. These include schools in 133 cities in Florida,
from Alachua to Zephyr Hills,

b} State funding of the distribution costs (~$35,000) for which P&W would
center the insert on Florida’s future as the U.S. center of Space Launch.



This would reach more than ¥ million homes and include website
companion articles / games. See attached potential cover (#3). Useful for
both advertising, Florida aerospace message focus and education cutreach.

2 Considerations for FCAT

Proposed for vour consideration: Without changing any of the math, reading or other
evaluation elements of this exam, the State could chose to prioritize the aerospace
industry by centering the guestions arcund aerospace issues. An example:

Existing word problem example: Tom and Betty each have four apples. Tom
gives Betty two appies. How many apples does Tom have left?

New word problem example: Tom and Betty each have four astronaut helmets.
Tom gives Betty two astronaut helmets. How many astronaut helmets does Tom have
left?

This focus will be evident to students and teachers and should enable discussion around
aerospace topics and fields as part of the test preparation activities. It could bea
powerful tool for exciting students and recognizing Florida’s aerospace interests.

3}  Focus opportunities for Florida Education Outreach

As a parent of two children (11 and 18) it is not clear that math and science are focus
areas for Florida’s pre-coliege education outreach activities. Most studies indicate that,
by the time students reach college it is too late to influence their careers toward math and
science, so this gap is significant for a State focusing on aerospace opportunities.

A search of Florida Websites {(key words Florida Education Cutreach) revealed the
following:

Of the 15 sites hot-linked to the bureau of Family and Education Outreach
www.firn.edu/doe/familv/home(077.him, only | had any mention (and that in the
detailed web pages) of math (21* Century Community Learning Centers — says
math in addition to reading). By contrast, several were specifically targeted to
reading {e.g. Families Building Better Readers, Just Read Families) and several
others specifically included & reading focus in their detailed web pages.

Assessment of the 2004 Safe Councit Report also indicated a focus on high school and
coliege.

A search on web sites for other states indicated similar lack of focus.



Proposed for vour consideration: Many studies indicate it is not the lack of resources
or programs, but a lack of knowledge of the availability of programs by potential users.
Florida has the potential to take a national leadership role, and significantly affect the
efficacy of local education outreach activities by creating a “Families for Better Math and
Science”, or “Its Just Math” etc... coordination activity. This should not be new
programs, but an effort to coordinate existing ones, that makes a user friendly one-stop
venue. The state could use the models and methods developed to promote reading as a
template for the math and science areas.

4y Considerations for general industry involvement and associated
needs

A brief study indicating the percentage of secondary and postsecondary students who
come from in state might be valuable in determining whether the focus should solely be
on secondary and postsecondary education, or whether the focus should include middle
and high school as well. The loss of math and science students occurs during 4t gt g
and 7" grades according to numerous studies. Industry has focus on these students
because of its understanding of the long term needs.

There does not appear to be a statewide focus within the state university system for
aerospace. As such it may be difficult to gain national recognition, and consequent
funding, research opportunities and national leaders in this area to come to the Florida
system. Careful evaluation of the benefits and consequences of such focus may be
appropriate. There are three areas of interest to all industry that may be worthy of further
focus:

a) Intellectual property (IP) considerations between government, industry,
and academia are often inhibiting to industry funded R&D activities, which
provide approximately 60% of the U.S. R&D funding. FSRI initiated an
approach to develop some common language for IP considerations between
industry and academia. Further development along this path, to include the state
activities, and uniformity within the state university system, may be of value.

b} There is significant potential for university systems to minimize capitol
expenditures while maximizing capability through selected common use
iaboratories or facilities. The SERPL facility approach is one model, agreements
for use of test or unigue instrument capability at KSC or in-state industry test sites
might be another viable avenue. Selection of the highest inducement equipment,
facility or test capabilities might indicate the most advantages approach.

c) While state grants and tax structure items seem designed to assist industry
it appears there is a potential innovative synergy with R&D that remains
unexploited. The aerospace industry has significant difficulty implementing
technology, so-called technology insertion. This is primarily due to the large
costs of certification required for the high reliability systems, and the significant



issues associated with unexpected results. The lack of technology insertion
funding has, in some cases, preciuded state-of-the-art technologies from being
incorporated in today’s systems. This has the potential to result in a reduced
competitiveness for U.S. industry in the global market, or reduced missions /
launches. The potential for the state to define technology insertion agreements
with industry, that allow state return on investments over time, might be a
substantial, and untapped space-industry growth incentive.

Each of these areas has the potential to affect college and post-secondary
education efforts within the state, and the consequent ability of the state to atiract
and maintain high tech industries.

Although unforeseen circumstances precluded my attendance today I remain
available to discuss these items or other items of interest at your convenience.

Ben Goldberg

Director

Engineering and Advanced Programs
Pratt Whitney
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